Abstract. This paper presents medical image retrieval for Alzheimer's disease based on information extracted from multiple time points. The aim is to analyze the retrieval performance directed by the information combination of different time points and from each time point separately. For each subject, Magnetic Resonance Images (MRI) of four consecutive time points are obtained from ADNI database. Measurements of cortical and subcortical brain structures, including volumes and cortical thickness of the brain regions are used as features. The feature selection is performed aiming to select the most relevant features and reduce redundant and possibly noisy data.
Introduction
Alzheimer's Disease (AD) is a progressive neurodegenerative disorder and one of the most common form of dementia in older adults nowadays. Currently, there is no known therapy that slows the progression of this disorder [1] . Finding relevant biomarkers, early diagnoses of the disease, monitoring disease progression or treatment reaction, identifying the patients that are most probable to develop AD are open research topics. Vast amount of data related to AD investigations is continuously generated in the clinical and research centers. Among this data, medical images are very beneficial and contain extremely important information. They provide precise and consistent markers for diagnosis, understanding the disease pathology and monitoring the disease progression [2] . Magnetic Resonance Imaging (MRI) is found to be a powerful imaging technique for diagnosis of AD. MRI clearly reflect the structural brain changes imposed by the disease progression such as thinning of the cerebral cortex, ventricular enlargement, hippocampus shrinkage etc. [3, 4, 5, 6, 7, 8] . This leads to enormously increased number of images stored in the medical databases that need to be efficiently organized and retrieved. Being able to retrieve images from the large medical databases with similar Volume of Interest (VOI)/pathology/disease might be very useful in the clinical and research centers mainly in two directions: (1) providing clinically relevant information to the physicians at right moment, thus supporting the diagnosis process and improving its quality and efficiency [9, 10] , and (2) for educational purposes [11] .
There is a very critical open question in this domain: the lack of addressing the temporal factor and using longitudinal information in the retrieval process. Thus, the main goal of this paper will be to include these longitudinal data, namely MRI information from multiple time points and to perform analysis on the retrieval performance in several scenarios: (1) considering each time point separately, and (2) using a combination of different successive time points. Although the analysis based on the baseline scans is important to provide additional information at the moment of the first visit, inclusion of the longitudinal data has several more benefits. Considering image retrieval problem, addressing of the temporal information might provide more information on the disease progression and/or treatment reaction. The main contribution of this paper is towards including temporal information for AD in the retrieval process. The influence of the temporal factor on the retrieval performance is identified. The present research contributes in two main directions: (1) to provide clinically relevant information to the physicians at right moment in a way that will enable deeper understanding of the disease/disease progression/treatment reaction and (2) for educational purposes.
The paper is organized as follows. The related work is given in Section 2, while the experimental setup is described in Section 3. Experimental results are presented in Section 4. Section 5 provides concluding remarks and future directions.
State of the Art and Related work
Several research studies were performed on medical image retrieval for AD [12, 13, 14, 15] . The main concern in this research domain is the lack of direct inclusion
